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Overview

o Data Quality
o Stripes
e Co-alignment between Vis/NIR and AIRS

« Effect Registration between Vis/NIR and
1993 NDVI on cloud detection

e Cloud Detection
e Future Work
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Stripes

o Stripes caused by difference of gain and
offset between 9 Vis/NIR elements

* In-between element adjustment + vicarious
calibration used to remove stripes

« Remaining small stripes in different
conditions

» Detailed investigation of stripes
characteristics

Gautier - Yang AIRS Meseting 9/19/02



Gain computed over bright surface

e
0551 F -
T O55N¢ =
E :
4 :
= :
v 050} -
g :
[--] =
Ed !
0548 =
i ]
gmax,/ gmin :
1.0084 ]
354%YL 0 vy v B

[N 2 1 ] a

Line numher

T r T T T
0.173a -
= i
E 017340 -
o :

(=]
= .
o QAVEar bl
g :
g i
Ed £
01720+ s -
grmazgmin i
10171
¥ 2 1 ] a

Gautier - Yang

Line number

gain of channel 4

poin of chonoel 3

G22at
0224 |
Gzzat

u.zzz;— gn;?g{,&nin

b1 1

] 2 4

Line numkter

L] a

0.1914F

n.1912

ORI

0.1908

0.1908

.1904

0.19082 | :
| gz grnin
76

0.1900 .

] 2 4

L] a8

line mumrter

The ccln foctor derfved from homogeneolus desert areq
{dala provided by Mark Hefstadler)



Stripes in Sunglint area
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Hadiance chennel 2
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Radlance chennel 2
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Stripes Analysis:
Preliminary Results

e Suggestion of a non-linear gain and/or
BRDF effects due to scanning geometry
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Registration between VIsS/NIR
and IR

e Use transition targets to evaluate quality
of Vis/IR alignment/co-registration

e Investigated E-W and N-S alignment
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Gautier - Yang
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Preliminary Results

* Very good within accuracy of approach

 Need longer data set over same
transition targets to quantitatively
evaluate alignment
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Registration between VIS/NIR

and 1993 NDVI

1993 NDVI used in computation of cloud
threshold as a surface type (reflectance)
Indicator

Preliminary analysis=>mis-alignment
between NDVI 1993 and AIRS Vis/NIR NDVI

Use transition targets to evaluate Vis/IR
alignment/co-registration

Investigate E-W and N-S alignment
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Selection of Transition Targets
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Selection of Transition Targets
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Impact on Cloud Detection
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Registration between VIs/NIR and
1993 NDVI .
Preliminary Results

* Very good N-S alignment
e 1-2 Vis/NIR pixel E-W misalignment

 Found some changes related to time
difference between 2002 and 1993

* Will be developing AIRS NDVI soon

Gautier - Yang AIRS Meseting 9/19/02
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VIS/NIR Cloud Detection

 Based on cloud threshold

e Cloud threshold: parameters adjusted to
preliminary calibration

— Visual assessment of cloud detection very
good

e Some Issues due to 1993 NDVI

« Comparison with spatial inhomogeneity
approach results
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Ocean Conditions: Sunglint
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Ocean Conditions: scene selection
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Vis/IR cloud mask vs. spatial homo

Calor compozita Cloud mask

Ertemp

T(maan) degree K
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T(ztdev) degree K
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Vis/IR cloud mask vs. spatial homo

Cealor compoasits Cloud mask Ertemp

T{maan) degres K

286.2 2EE.9 2B6.5 2B6.0 Z87.2 28B8.7 2B4.8 ZB2.7 2BZ.B
T(stdev) degree K

0.48 0./70 Q.77 1.2 C.27 Q.22 1.9¢ %584 301

T(mea) degree K
2921 28928 292.5  2§91.0 :X91.6 292.9 288.7 Z92.3 Z93.Z

T(stdev] degree K
0.3C 0.25 0.33 1.23 2.29 033 226 1183 0.23
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Vis/IR cloud mask vs. spatial homo

Celor compasite Cloud mask Ertemp
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T{mea) degree K
29482 Z892.8 91.6  2§83.0 Z80.9 Z92.5 2587 Z84.0 Z9Z2.8

T(stdev] degree K
Gauner_Yang 1.34 1.33 1.80 221 1.46 1.89 1.84 1.37 1.54 35



O

cean conditions: hurricane

1Z00

1083

EQ32

ECQD

L00) B

Ga

L 1.55

L 1.20

L 1.45

L 1.40

I 1..X%3

= 1.31

¢ 200 400 Graaa a8 027, July 24, 2002



Ocean Conditions: scene selection
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Vis/IR cloud mask vs. spatial homo

Calor composite Cloud mask

T(maan) degree K

294.C 265.7 296.0 293.2 795.5 296.0 293.2 294.6 29E.5
T{stdev) degree K

2.6 0.40 D.27 1.24 C.51 2.36 0.7% C.66 0.40

T{mea) degres K
293.C 284.0 Y94.4 2§28 Z81.9 7941

[+

87 .2 Z86.7 Z91.5

. T(stdev) degree K
Gatier - Yang 073 0.23 0.37 271 377 0.51 5984 7.01 1.87 38



Vis/IR cloud mask vs. spatial homo

Celor compasite Cloud mask Ertemp

i .:
. | I S

T(maan) degres K

2798 ZE41 290.7 2BB.Z FB5.6 288.3 2777 28938 2841
T{stdev) degree K

4,38 7.19 1.57 3.78 3,82 2.46 13,855 (.38 1,23

T{mea) degree K
29405 Z894.9 7932 2§48 2843 F94.5 2849 4942 791.9

T(stdev] degree K
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Vis/IR cloud mask vs. spatial homo

Celor composits Cloud mask Ertemp

T({maa) degree K
2937 2635 293,53 1893.3 2932 283.3
T(stdev] degree K
0.27 0.46 Q.24 0.46 (.38 .36

T{mea) degres K
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T(stdev) degree K
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Land Conditions
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| and Conditions: scene selection

Gaultie

100

400

2R

1003

JR4L/D177 fairs758

il

g

..’:L’I{J.EI

290.0

Xn.0

L R

260.0

2800

200




Vis/IR cloud mask vs. spatial homo

Cclor composite Cloud mask

T(maa1) degres K

290 7 2843 2962 2907 Z82.2 288.7 2829 ZBO.5 F84.7
T{stdev] degree K
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Vis/IR cloud mask vs. spatial homo

Ceclor composite
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Cloud Detection :
Preliminary Results

* Very good visual agreement

* Impact of 1-2 VIis/NIR pixel E-W misalignment
and changes related to time difference
between 2002 and 1993 will be addressed by
AIRS NDVI soon

* Improvements based on spatial homogeneity
approach
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Near-term Activities

e Cloud flag over land evaluation

 Validation of cloud detection against
local meteorological data and
ARM/CART data

* Improved validation of geo-location and
co-registration

e Vicarious calibration
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Vicarious Calibration

e Surface observation-based calibration
suggests some surface BRDF effects
that need to be taken into account

* Development of BRDF model based on
satellite observations

e Adaptation of UCSB RTM BRDF model
to Rallroad Valley surface conditions
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Longer-term Activities

e Use combined VIsS/NIR and IR channels
for low cloud detection

e IR Spatial Inhomogeneity vs. Vis/NIR
cloud threshold

e Cloud fraction comparisons

* VIS/NIR spectral response function
« Surface radiation budget modeling
e Land surface spectral emissivity
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